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This invention relates to magnetic recording 
and reproducing apparatus and, more particu- 
larly, has to do with magnetic recording .and re- 
producing apparatus adapted for use for ofiïce 
dictation and the like. 5 
The present application relates to the circuits 
of office dictation equipment of the type disclosed 
in copending application Serial No. 717,754, filed 
December 21, 1946, and assigned to the assignee 
of the present invention; and copending appli- 10 
cation Serial No. 11,993, filed February 
assigned to the assignee of the prescrit invention 
and entitled Magnetic lecording Machine, al- 
though if is to be understood that the invention 
here disclosed is hot limited to use with the ap- 
paratus of the said copending applications. 
A general object of the present invention is fo 
provide a simple and efficient arrangement of cir- 
cuit elements for use in magnetic rec0rding and 
reproducing apparatus. . 20 
A more particular object of the invention is to 
simplify the operation of magnetic recording and 
reproducing apparatus. 
A still further object is to eliminate the neces- 
sity for readjusting the amplification of the 
paratus each rime a change is made frorn re- 
cording to reproducing conditions. 
A further obect is to provide for separate con- 
trol of the amplification of the system during 
cording and reproducing. 30 
Yet another object of the invention is te pro- 
vide ïor flexible interchange of auxiliary equip- 
ment used with the apparatus of the invention, 
for example, microphones, loudspeakers, and the 
like. 35 
Yet another object of the invention is to pro- 
vide for erasing a magnetic record in a novel 
manner. 
How the ïoregoing and other obSects which will 
appear are attained will be understood upon 
reïerence to the description wliich ollows and to 
the drawing. 
In the drawing, I have not ony fllustrated an 
electronc circuit, but have included certain ele- 
ments oï the mechanical assembly 
recordng nd reproducing system oï the type dis- 
closed in the copending application last .above 
mentioned. In the drawing, I have indicated by 
the dotted line A the division between the me- 
chanical assembly and the electronic chassis of a 
magnetic recording system, the rnechanical 
sembly being represented by that portion of the 
drawing above the line A. I have lso included in 
the electronic chassis a terminal block to which 
various external connections _may be mde, This 55 
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block is bounded in the drawings by the dotted 
lines B and C. 
Considering first the elements of the mechan- 
ical assembly, attention is directed to a magnetic 
recording and reproducing head [@, an erasing 
head ! [, a solenoid !  for actuating back spacing 
mechanism, a second solenoid [ for controlling 
the initiation and termination of scanning of a 
-magnetic record, a direction-sensitive switch [4, 
and a magnetic record translating motor [. 
The elements ! @ through !  are. adapted to be 
electrically interconnected with the electronic 
chassis by means of separable connectors which 
may take any convenient ïorm, but which I have 
illustrated as separate jacks; one.for...each con- 
ductor. 
Turning now to th-e amplifier and its associated 
circuits, it wfll be seen that the input circuit in- 
cludes a transformer [, whose secondary is con- 
nected to the grid of a vacuttra tube V-l. By 
rneans of a switch S-I, the output of V-! is adapt- 
ed to be applied fo the grid V- éither directly, 
when the switch is in the left-hand or listen po- 
sition, or through a fixed resistor [ and a vol- 
ume control potentiometer [ when the switch is 
in the right-hand or dictate position. Similarly, 
the output of V- is adapted to be applied to the 
grid of vacuttra tube V- through a switch S- 
either directly, when the switch is in the right- 
hand position, or indirectly through a volume 
control potentiorneter [ when the switch is in 
the left-hand position. The output of V- is ap- 
plied to the grid of V- through a fixed resistor 
@, whose purpose wfll be described hereinbelow. 
The primary of an output transformer | is con- 
nected in the plate circuit of V-. 
The dr.awing also includes a fiïth discharge 
tube V-, arranged in an osciHator circuit whose 
output is adapted fo be fed to the signal grid of 
V- through a variable coupling capacitor  
simultaneously with the audio frequency signal 
from V-. 
As is more fully disclosed in my copending ap- 
plication Serial No. 787,644, filed concurrently 
herewith and entitled Magnetic lecording and 
leprod.ucing Cir.cuits, the purpose of resistor  
is to b!ock the polarizing voltage generated by 
the oscillator from the circuits associated with 
V-5 receives direct current Plate potential 
through a switch S- only when the apparatus is 
adjusted for recording, and, therefore, if will be 
understood that no voltages of the polarizing fre- 
quency are ïed to V- when the apparatus is ad- 
justed for reproducing. 
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The filaments of the electron discharge tubes 
are adapted fo be .connected in sertes across the 
power line as indicated at 23. A resistoï 24 is 
serted in this circuit to ïeduce the curïent through 
the filaments to the proper value. A pilot lamp 
25 is also placed across the power line at this 
point, and serves to indicate the condition of the 
apparatus as determined by the power switch 26. 
Direct c.urrent potentials for the vacuum tubes 
are obt.a.ined from a rectifier-filter system com- 
prising a sertes resistor 27, a metallic half-wave 
rectifier 2., for example, of the selenium disc type, 
a choke 29, and filter condensers 30 and 3[. Di- 
rect currents for operation of the solenoids is ob- 
tained from a second rectifier 32. 
Alternating current for the motor 15 is adapted 
tobe derived from the alternating current power 
line through the jumpers indicated at 33 and 
when the apparatus is connected to an alternat- 
ing current main. While the amplifier and the 
rectifier tirer systems are adapted for operation 
ïrom alternating or direct current lines, the mo- 
tor of the mechanical assembly is preferably an 
alternating current motor, and I bave therefore 
provided for operation of the motor from direct 
.current power mains through the use of an in- 
verter, indicated by a block 35, which is adapted 
tobe connected into the circuit in place of jump- 
ets 33 and 34. This inverter is adapted to con- 
vert the direct .current appearing at the power 
input plug 36 to alternating curïent for the op- 
eration of motor 5, while permitting the 
plifier to be energized directly from the direct 
current mains. Thns, the amplifier supply L free 
from inverter ripple, which would otherwise com- 
plicate the circuits due to the high amplification 
required in magnetic reproducing systems. 
Due to the fact that the power supply em- 
ployed is a "transformeïless" system, the varions 
return circuits must be raade, to one side of the 
power line. To avoid personnel hazards, there- 
fore, return circuits are made through a common 
cond.uctor which is connected to the chassis 
through a capacitor 37. In addition, because of 
the relatively high amplification required duïing 
reproduction, .certain of the return circuits are 
marie to the same physical point 33 fo avoid in- 
terstage coupling effects due to potential drops 
along the conductor. 
Operating potentials for the various electron 
discharge tubes are derived from the rectifier- 
filter system in the conventional manner, with 
the exception of the arrangement of the circuits 
associated with V-4. The cathode circuit of 
includes a cathode by-pass capacitoï 39 providing 
a path for alternating cuxrents from the common 
conductor to the cathode of V-4. The direct 
cathode current fiows through a cathode drop- 

4 
fication of the signal during this phase of opera- 
tion. It wfll be seen, therefore, that this method 
of obtaining recording cuïrent also achieves a re- 
duction in the overall amplification during re- 
5 cording, which is desirable in view of the rela- 
tively large output of the external transducer as 
compared with the output of the magnetic head 
during reproduction. 
In addition to the elements of the circuit so 
10 far discussed, I bave provided input and outpuç 
inverting switches S-5 and S-6. As will be seen, 
one side of the primary of transformer  and 
of the secondary of transformer 21 is connected 
to the common conductor at point 33. In addi- 
1,5 tion, one conductor from each of jacks 5 and 
6, and one side of magnetic recording-repïoduc- 
ing head 0 is conneced to this point. The 
"high" side of the input transformeï primary is 
connected to the moving contact of switch 
20 which is adapted, when the appaïatus is ad- 
justed for recording, to be in connection with 
contact 47 Of jack 46. When switch S-5 is ad- 
justed to the play back position, the high side 
of the input circuit is connected to the high 
25 side of magnetic head 16 through conductor 
Similarly, the moving contact of switch S- 
is connected to the high side of the output trans- 
former secondary and is adapted, when the ap- 
paratus is adjusted for recording, to connect the 
30 output transformer to head 19 through a filter 
comprising capacitor 49 and resistor 59. This 
filter is of the type disclosed in my copending 
application, Serial No. 8,644, filed concurrently 
herewith, and entitled Magnetic Iecording and 
3;5 Ieproducing Circuits. When switch S-6 is ad- 
justed to the play back position, the high side 
of the output transformer secondary is connected 
to the contact 51 of jack 45 and the switch con- 
tact 52 of jack 46. 
40 It should perhaps be noted at this rime that 
the output end of the filter comprising capacitor 
49 and resistor 5{} is connected with the common 
conductor through a bleeder resistor 53, oï very 
high resistance, whose function is disclosed in 
±5 my copending application last mentioned. 
Certain other elements disclosed in the draw- 
ing should now be described, including a back 
space switch 54, which is adapted tobe inserted 
in the circuit of solenoid 12 to provide for con- 
5O trol of the back spacing function of the equip- 
ment.. This switch may be either a hand switch 
or a foot switch, and, as indicated in the draw- 
ing, is removably connected with the apparatus. 
55 A second switch 55, which may also be either 
hand or foot operated, or mounted on a micro- 
phone, is separably connected to the apparatus 
in a manner to provide control of solenoid 
which, as was above stated, controls the scanning 

ping resistor 49 and thence through a conductor 
41 fo a switch S-4, which, when the switch is in 60 mechanism of the magnetic recording and repro- 
the left-hand or listen position, is connected to ducing apparatus. I have also illustrated in the 

the common conductor and thus provides grid 
bias for V-4 in the usual manner by vh'tue of the 
potential drop across resistor 46. When switch 
S-4 is adjusted to the dictate or right-hand posi- 
tion, however, the cathode return circuit is 
through a conductor 42, erase head f I, and thence 
by a second conductor 3 to the common con- 
ductor at the point 44. Thus, when the appara- 
tus is adjusted for ïecording, the cathode cur- 
reït of V-4 fiows through erase head 11 and de- 
velops therein a magnetic field for saturating the 
magnetic recording medium. The potential drop 
introduced by head I I increases the gïid bias of 
V-4 during recording and thus reduces the ampli- 75 

drawing a mute switch 56, which is adapted to 
shunt the output transformer secondary during 
the manipulation of certain of the controls ço 
65 silence the apparatus. In addition, a pair oï 
ganged switches 57 and 53 and a solenoid 59, to- 
gether with direction-sensitive switch I, per- 
form certain control interlock functions which 
are disclosed in copending application Serial No. 
ï0 11,993, filed FebruaÆy 28, 1948, assigned fo the 
assignee of the present invention and entitled 
Magnetic Recording Machine. Since they play 
no part in the present invention, these elements 
are hot further described herein. 
According to the invention, switches S-, S-2, 
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S-3, S-4, S-=5 and 8-6 are adapted to be oper- 
ated simultaneously to adjust the apparatus be- 
tween the two conditions oï recording and re- 
production. The jacks 45 and 46 are arranged 
fo provide for the use alternatively either of a 
single external transducer, which is adapted to 
operate both as a microphone and as a loud- 
speaker, or ïor the use oï two external trans- 
ducers, one of: which performs each of these 
functions. 
Considering first the simplest mode of opera- 
tion of the apparatus, assume that a small loud- 
speaker-microphone of the moving coil type is 
connected to the apparatus by means of a plug 
inserted in jack 45. No plug is in jack 46, and, 
accordingly, switch contact 52 is .in engagement 
with jack contact 7, and, therefore, contact §! 
of jack 5 will be connected fo both switches 
 and S-6. The loudspeaker will, therefore, be con- 
nected alternatively fo the-input and output 
terminals of £he amplifier in accordance with the 
position of .these switches. In addition, the mag- 
netic head. !9 _will-be connected to the opposite 
terminal.. Assuming that the ganged switches be 
in the recording position, the loudspeaker will be 
connected fo the input of the amplifier and-wfll 
function as a microphone, the head will be con- 
nected fo the output of the amplifier through 
switch section S-6, the cathode return circuit of 
V- will be through erasing head ! !, with the 
suit that this head will be energized, and oscilla- 
for tube V-5 will be energized through switch sec- 
tion S-3. Switch section S-! will connect the 
grid of V-2 fo volume control potentiometer 
and switch section S-2 will connect the grid of 
V-3 directiy fo the output of V-2. Since fixed 
sistor 26 is in series with volume control po- 
tentiometer !$, the relatively large signal from 
the external transducer may be effectively 
duced to a value which will not overload V-2 and 
which will spread the desirable volume range out 
over the physical range of adjustment of potenti- 
ometer !8 to give non-critical control of the 
amplification. 
When the apparatus is adjusted for reproduc- 
ing, switch sections S-3 and S- will deenergize 
oscillator discharge tube V-5 and erasing head ! ! 
respectively. Switch sections S-5 and S-8 will 
invert the previously existing connections to the 
input and output of the amplifier. Switch section 
S-! will connect the grid of V-2 directly to the 
output of V-!, eliminating both fixed resistor 2{} 
and potentiometer 18, whfle the grid of V-3 will 
be connected fo the output of V-2 through volume 
control potentiometer !9. As a consequence, 
amplification during the reproduction phase of 
operation is controlled in the grid circuit of 
at which point the amplitude of the signal from 
the magnetic recording head, after having passed 
through two stages of voltage amplification, is af 
a level appropriate to non-critical control. 
All of the above discussion was predicated upon 
the connection fo the apparatus of a single ex- 
ternal transducer. If, now, in addition fo the 
loudspeaker connected through jack 45, a micro- 
phone or other transducer be connected to the 
apparatus by means of a plug inserted in jack 
contacts 7 and 52 will be separated, with the re- 
suit that jack 5 will no longer be in connection 
with the input circuit of the amplifier under 
either condition of adjustment of switches 
and S-6. On the other hand, jack 6 is in con- 
nection only with the input circuit. According- 
ly, by simply inserting a microphone in the jack 
46, the operator of the equipment may provide 

6 
for the use Of specialized trausducers for .the two 
functions. 
" It shouid also be pointed out that the use of 
the two volume controls above described hot only 
5 provides for the non-critical control of amplifica- 
tion when the amplifier is energized by signals 
of widily differint amplitude, but also provldes 
for .the separate and permanent adjustment of 
thë .ppratuS :for. each of.the two conditions, so 
10 that the operàtOr Of the apparatus, after having 
once round the most desirable adjustrnent of the 
apparatus, is hot required fo readjust each rime 
ho changes from dication to play back and the 
reverse. 
15 «It.huld;: pointed out that the control of 
amplification.by one potentiometer located af the 
position Of Poentiometer !8 during both repro- 
dition and rècording,is disadvantageous, as the 
signal from the magnetic head in this case would 
20 betoo small for smooth:control, while if the single 
control.wereinserted atthe' position of potenti- 
oniter !9, the Signat:from the speaker-micro- 
phóne would overlóad V-2 under some conditions 
of operation. , v 
25 In addition to the advantages arising out of 
each of the  feàtures of-the invention which .haro 
been discusseoE-above, it will be apparent that the 
emploYment of separate controls for recording 
and reproduction is particularly important when 
0 thç-apparatus is adapted to be nsed with a plu- 
ral!ty of external trausducers. Thus, when shift- 
ing from opratir! with aspeaker-microphone fo 
operatin- with- an additional separate micro- 
phone, it is only necessary, with the apparatus 
35 of the invention, o readjust the recording volume 
control. 
It should also be noted that energizing the 
erasing head during the recording operation by 
inserting if in the cathode circuit of one of the 
40 amplifier discharge tubes concurrentiy reduces 
the amplifier output by increasing the grid bias 
on that tube, and, thus, in addition to providing 
an economical source of energizing current for 
the head, further aids in altering the overall 
45 plifier gain when shifting from one condition of 
operation to the other. 
Thus, according to the invention, I have pro- 
vided extremely flexible means for connecting the 
50 apparatus to external transducers, have arranged 
the power supply circuits for the motor and am- 
plifier in a manner fo provide direct current for 
the amplifier and alternating current for the mo- 
for regardless of the nature of the electrical 
55 energy available, and, finally, have coordinated 
with the input and output switching arrange- 
ments an integrated system for modifying the 
mplifier characteristics according to the operat- 
ing condition selected. As a consequence, a mag- 
60 netic recording and reproducing system con- 
structed in accordance with the invention is 
adapted fo respond to a wide variety of operating 
demands under widely varying operating condi- 
tions. 
65 I claire: 
1. In a magnetic recording system, a discharge 
tube for amplifying signals to be recorded, said 
tube comprising af least two elements between 
which a space current fiows, an electromagnetic 
70 erasing head having a winding in series with a 
circuit including said two elements and provid- 
ing a path for a uni-directional comportent of- 
said space current whereby fo provide for the 
generation of a uniform magnetic erasing field, 
5 and means shunting said winding and providing 
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a path ïor the signal component of said space 
current. 
2. In a magnetic recording system, a discharge 
tube for amp]ifying a signal tobe recorded, said 
tube having at least cathode and anode elec- 
trodes between which a spaee current flows, an 
electromagnetic erasing head connected between 
said cathode electrode and a point of fixed poten- 
tial to pïovide a path for uni-directional current 
between said point and cathode, and a capacitor 
shunting said erasing head and providing a path 
for a]ternating current between said point and 
cathode. 
3. In a magnetic rccording and reproducing 
system, switch means for alternative]y condition- 
ing the system ïor recording and reproducing, an 
ampliying e!ectron discharge tube having a cath- 
ode, a capacitor providing an alternating current 
path to said cathode, an electromagnetic eras- 
ing head providing a direct current path to said 
cathode, a conductor for providing an independ- 
ent path to said cathode, and second switch 
means for making a direct current connection to 
said cathode alternative]y through sa, id head and 
said conductor. 
4. A system in accordance with claire 3 in 
which said second switch means is ganged with 
said flrst switch means. 
5. A magnetic recording and reproducing sys- 
rem ïor use with an externa] signal source hav- 
ing a relatively high output leve], c.omprising a 
magnetic recording and reproducing head having 
a voltage output leve], on reproduction, lower 
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than the level of signals tobe recorded, a record 
ing and reproducing amplifier comprising an 
pliïying discharge tube having a cathode, a mag- 
netic erasing head, first switch means ïor alter- 
5 natively conditioning the system ïor recording 
and reproducing, and second switch means 
ganged with the flrst ïor selectively connecting 
the erasing head in the direct current path to 
said cathode to simultaneously energize said eras- 
10 ing head and reduce the amplification oï a signal 
by said discharge tube when the system is condi- 
tioned for recording. 
LLOYD J. BOBB. 
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